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2. Abstract.
SEAMLESS SEARCHI NG OF NUMERI C AND TEXTUAL RESOURCES

The dream for the use of new technology in libraries is to support
seam ess searching across an increasing range of resources on a growing digita
| andscape. The reality is that network-accessible digital resources, |ike the
contents of a well-stocked reference library, are quite heterogeneous,
especially in the variety of indexing, classification, categorization, and other
forms of "metadata."

The contribution of this project would be to denpnstrate i nproved access
to witten material and numerical data on the sane topic when searching two
quite different kinds of database: text databases (books, articles, and their
bi bl i ographi c records) and numerical data (socio-econom c databases). The
problemw th doing this type of search is that there has, until now, been no
easy path to integrate nuneric databases with bibliographic and textua
dat abases which m ght contain know edge about cause and effect. The vocabul ary
which classifies the nuneric data may be quite different fromthe subject
headi ngs used for books, mmgazine articles, and newspaper stories about the sane
topic of interest. Also there needs to be an environnment of search support that
facilitates such transverse searching, establishing connections, transferring
data and invoicing appropriate utilities in a hel pful way.

This project addresses both problenms in two phases:

Phase | is the devel opnment and denonstration of a library gateway providing
search support for searching both text and soci o-econom ¢ nuneric databases. |If
you have a query, the gateway would hel p you do a search in each type of

dat abase. The Phase | gateway woul d accept a query in the library users' own
terms and woul d suggest what ternms in the specialized categorization used in the
resource to be searched

Phase Il is denonstration of a |ibrary gateway supporting searches between text
and numeric databases. |If you found some thing interesting in a soci oeconom c
dat abase, the gateway would help you to find docunents on the sane topic in a
text database - and vice versa.

Assi stance in selecting the best search terns in the target database is
made possible by the use of "Entry Vocabul ary Mdul es," which resenble Melville
Dewey's "Relativ Index," but are created using statistical association
techni ques devel oped at Berkel ey.



1999 I M.S National Leadership Grants -- M Buckl and, Berkel ey. Narrative 1

3. Narrative.
SEAMLESS SEARCHI NG OF NUMERI C AND TEXTUAL RESOURCES

I ntroduction and National | npact

There has been a nmassive investnment worldw de in the hardware, software,
and protocols to enable rempte access to a wide variety of resources. Libraries
are now in a network environnent. The central purpose of libraries is to
provi de access to information. New technol ogy allows and requires innovation to
achi eve that central purpose (Buckland, 1992). The possibility of enabling
library users to access to a wi dening range of digital resources is an exciting
opportunity. One consequence has been the reorientation of library technica
services and library systens devel opnent from creating catal ogs towards creating
"gateways" to nore varied sources (Norgard et al., 1993).

The dreamis to support seam ess searching across an increasing range of
resources on a growing digital |andscape. The reality is that network-

accessible digital resources, like the contents of a well-stocked reference
library, are quite heterogeneous, especially in the variety of indexing,
classification, categorization, and other forms of "netadata." There is

increasing difficulty for library users when searchi ng, because the nunber of
unfam liar, renote repositories is increasing and, with them the anpunt and
proportion of unfamliar nmetadata vocabularies is increasing. Underutilization
of technically accessible resources, decreased search effectiveness, and a poor
return on investments result.

Buil ding a nore seaml ess service conmes one step at a tine. The
contribution of this project would be to denpnstrate inproved access to witten
material and nunerical data on the same topic when searching two quite different
ki nds of database: text databases (books, articles, and their bibliographic
records) and nunerical data (socio-econoni c databases).

Soci 0o-econoni ¢ datasets as an exanple. |n past decades the Federal census and
other simlar socio-economc data could be found in printed formin |arge and
specialized libraries. The printed volumes fitted the norms of |ibrary
provi sion. One could wander from one part of the library to another, assenbling
perti nent evidence for the term paper, article, menorandum or other purpose.
But that convenient, if limted, scenario has been steadily changed by advances
in technology. Increasingly socio-econonic data are available in--often only
in--electronic formand nmoved away fromtraditional norns of |ibrary service.
"Data archives" designed to house | arge stores of socio-economic nuneric data
and to provide technical support for access and use of such material grew up
separately fromlibraries. The catal oging of socio-econonic datasets has, in
general, not followed neither library practices nor the standards adopted for
online bibliographic systems. The provision of access to numeric data and the
provi sion of access to textual resources have gone their separate ways.
Fromthe library user's perspective, it is clear that this unhel pfu
techni cal, organizational, and bibliographic separation needs to be bridged.
Whenever anyone reads an article on any topic, it is reasonable to wonder
whet her relevant quantitative data exist. Woever finds intriguing statistica
data nay wonder whether newspapers, journals or books have discussed this
phenonenon.
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The project proposed here is in tw phases:
Phase | is the devel opnent and denonstration of a |library gateway providing
search support for searching both text and soci oeconom ¢ numeric databases. |If
you have a query, the gateway would help you do a search in each type of
dat abase. The Phase | gateway woul d accept a query in the library users' own
ternms and woul d suggest what terns in the specialized categorization used in the
resource to be searched. This latter capability is sonetinme called an "Entry
Vocabul ary Modul e" since it starts with the vocabul ary the searcher brings to
t he search.
Phase Il is denonstration of a library gateway supporting searches between text
and nureric databases. |If you found sone thing interesting in a socioeconomc
dat abase, the gateway would help you to find docunents on the sane topic in a
text database - and vice versa.

Exanpl e: From text to nunbers

Suppose you wish to investigate the effects of nad cow di sease on the
i mports of beef to the United States fromBritain and found articles about the
U.S. ban on inports of beef fromthe newspaper articles. e.g.

"U S. bans inmport of nost European neat". Los Angeles Tines, vlI6, nl4 (Dec
14,1997): A22. (On fear of nmad cow di sease.)

"Ban on cattle and sheep is extended to all Europe.” New York Tines, vl47, sec
1, (Dec 14,1997): 16(N), 42(L). (The U.S. Agriculture Departnment responds to
threat of 'MadCow disease).

Such writings are unlikely to include exact historical nunbers as to the
anount of beef cattle inports fromBritain to the U S. So what are the facts?
Data are available at an Internet site
http://govinfo.kerr.orst.edu/inmport/inmport.htm which has U S. annual inports
totals extracted from CD-Rom A search on that source will yield some
surprising nunmbers: There has been no report edible beef inports fromthe United
Ki ngdom but that there has been significant nunbers of edible neat fromanimals
ot her than beef, e.g. frozen hanms and deer neat.

Exanpl e: From nunbers to text

An exanple in the other direction could be noticing a sudden increase of
imports into the USA through Los Angeles of shrinmp and prawn from Vi et nam and
curiosity about the political background and econom c consequences. The nunbers
show.
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--- U S Inmports of Merchandise ---
General Inports: Inmports for Consunption
Year Quantity Custons Val ue
SHRI MP/ PRAWN SHELL- ON COUNT Sl ZE 33-45 PER KG FRZN
(HS: 0306130006) (SIC: 0913)
Unit of Quantity -- Kilograns

FROM Vi et nam THRU: LOS ANG
1993 0 0
1994 48,782 676, 930
1995 247, 707 3,520, 806
1996 562, 427 7, 864, 052

Taki ng the keywords "Inport" and "Vietnam over to an online bibliographic
dat abases of newspaper articles retrieves, anong others,

Iritani, Evelyn. “Normalizing ties to Vietnaminportant steps for U.S.
firms; California stands to profit handsonely when barriers fall to trade with
fast-growi ng country.” Los Angeles Tinmes, vi114, (July 12, 1995): D1.

"Hanoi's trade deficit." New York Tinmes, v143, (July 15, 1994): Di5(L).
(Vietnaminports increasing faster than exports).

The problemwith doing this type of search is that there has, until now,
been no easy path to integrate nuneric databases with bibliographic and textua
dat abases which m ght contain know edge about cause and effect. Two significant
probl ems are encountered when seeking to traverse a search across fromlibraries
textual resources to nuneric databases or vice versa

1. The vocabul ary which classifies the nunmeric data may be quite different from
t he subj ect headi ngs used for books, magazine articles, and newspaper stories
about the sane topic of interest. For exanple, searching for Federal inports
data for "autonobiles" returns no results, even though billions of dollars of
U.S. foreign exchange goes into auto inports. Searching under "car" yields data
on railroad and tramway rolling stock. To get autonobiles, the searcher needs to
know to search under "P" for "Passenger Modtor Vehicle."

2. There needs to be an environment of search support that facilitates such
transverse searching, establishing connections, transferring data and invoking
appropriate utilities in a hel pful way.

Thi s proposal addresses both problens. It is research and denonstration
designed to inprove access to library and i nformati on resources. It extends the
nost recent research in library science to denonstrate and test a potentia
solution to a neglected real-world problem How to support searches for both
nuneric and textual databases for information on the same topic. By
denonstration, evaluation, description, and a ww- accessi bl e prototype, any
librarian with access to the Internet will be able to try out this solution. By
the free distribution of software all |ibrary system devel opers will be
encouraged to adopt and adapt what is devel oped. The research and the prototype
to be nmade available to librarians and |ibrary system devel opers to test-drive
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wi Il necessarily focus on a few carefully chosen resources, but it will be clear
that the same techniques are generally applicable to other online resources.
Thi s proposal advances two of the three IM.S priorities for Research and
Denmonstration projects: It involves research and denonstration to enhance
library services through effective and efficient use of new and appropriate
technologies; and it will enhance the ability of library users to nmake nore
effective use of information resources. This narrative explains the question
the plan of work, the solution to be denobnstrated and the eval uati on procedures.

Adapt ability.

The probl em addressed is a universal, not a |local one. Access wll be
denonstrated to well-known and wi dely used databases. Once an effective
prot otype capabl e of supporting user-friendly traversing from bibliographica
and nuneric databases has been devel oped, made avail able, and becones known, we
fully expect that this kind of functionality will conme to be a generally
expectation of library services. Wat works in the proposed prototype gateway
should, in principle, work anywhere.

W are committed to designing a prototype that other devel opers will want
to adopt and adapt for their own purposes. |In order to allow w despread
adoption, the prototype is to be designed for general adoption using prevailing
standards: SGWL., WAV access, Z39.50 client and server, and clear, explicit
docunent ati on. (See Design below). W avoid (as far as we can) proprietary or
speci al i zed software for this reason. As with our other work, the denpbnstration

prototypes will be nade avail able for open WAV access. As we have done before,
software will be made avail able without charge on an ftp server. Sone

devel opers prefer to create their own production software:

Access to the project software will help them by showing in detail howit can be
done.

Desi gn.

The design of the project is in tw Phases. Each Phase has two parts: (i)
Research and denonstration and (ii) Eval uation

Phase 1: A library gateway for searching in both text and soci oeconomnm c dat abases: An
open WANMaccessible site will provide a gateway with the follow ng anenities
1. An invitation to searchers to enter their query in their own terms in a dial og box;
2. A nenu fromwhich to select the database (text or nuneric) they wish to search
3. An Entry Vocabul ary Mdul e (expl ained nore fully bel ow) which takes the query, naps
it against the subject headings (or other metadata vocabul ary) in the database sel ected,
and provides the searcher with a pronmpting of the terns nost likely to match their query
in the target database
4. \Were the target database has a hierarchical structure (e.g. the | NSPEC Thesaurus
and the Library of Congress C assification), the Entry Vocabulary will offer support for
navigating within that structure in case some related termfits better; and
5. Wien the searcher is ready, the gateway passes the query on to the sel ected
dat abase.

The soci oecononic nuneric databases intended are the U. S. Exports of
Mer chandi se on CD-ROM (Monthly Series), U S. Inports of Merchandi se on CD ROM
(Monthly Series), County Business, Patterns, 1995: U S. Sumuary, State and
County Data, and Census of Popul ati on and, Housing, 1990: Equal Enpl oynment
Opportunity File. The intended text / bibliographic databases include the MELVYL
online library catalog, the L.A Tinmes, INSPEC, BICSIS, and one or nore
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i ndexi ng and abstracting services to be determn ned.
The Phase | gateway is then evaluated as described on the Eval uation
section bel ow

Phase Il: A library gateway supporting searches between text and nuneric

dat abases. If you found sone thing interesting in a socioeconom ¢ nuneric database,
the gateway woul d hel p you to find docunents on the sanme topic in a text database-and
vice versa. The Phase Il gateway is the same as the Phase | gateway except that data
found in a database can formthe basis for a search in another database. |In the

exanpl es above the bibliographic records for the articles (including title words) could
formthe basis for a search in the nuneric database. For the nuneric data, the colum
and row | abels (e.g. "Inports,”™ "Shrinp," and "Vietnam') can be used to search in

bi bl i ographi c databases. The specialized netadata such as the International Harnonized
Commodity and Codi ng System (HS0306130006) and the Standardi zed | ndustri al
Classification (SIC 0913) can be used or expanded into English terms to forma query,
whi ch a searcher can use or anend for keyword searches or, through use of an Entry
Vocabul ary Mbdule, translate into the specialized terns or subject codes of the target
dat abase.

The Phase Il gateway will also be evaluated as described bel ow

A Note on Entry Vocabul ary Mdul es: Al indexes, thesauri, classification, and
categorization schenes are nore or |less stylized and speci alized. Experienced searchers
know that sonme familiarity with the indexing or categorization is needed for effort-
effective searching. Help can be provided: Melville Dewey provided a "Relativ Index" to
his Decimal Classification. Using his reformed spelling, Dewey wote: "This al fabetic

I ndex, the nost inportant feature of the sistem consists of headings gatherd froma

great variety of sources, as uzers of the sistemhav found themdesirabl... The |Index
givs simlar or sinonimus words.... so any intelijent person wil surely get the ryt
number ...... (A ding, 1966, 82-91).

A "Rel ativ Index" can be hel pful when searching any unfamiliar termnology, but is
very expensive to create. A research and denonstration project entitled "Search Support
for Unfami liar Metadata Vocabul aries,” funded by the Defense Advanced Research Projects
Agency (DARPA) has enabled the three Principal Investigators to devel op and denonstrate
how a formof "Relativ Index" known as Entry Vocabul ary Mddul es can be created using
statistical and conputational techniques. These conputer-generated Relativ |ndexes are
currently available for BIOSI'S Concept Codes, Library of Congress Cassification science
schedul ed, the U. S. Patent & Tradenark O fice's Patent C assification, the WPO
International Patent C assification, the | NSPEC Thesaurus, and the Standard | ndustri al
Classification. Reviewers are encouraged to try using these openly WWMaccessible
prototype Entry Vocabul ary Mdul es and, in doing so, see how prototypes can be nmade
openly web-accessible). The project website is at
http://ww. si ns. berkel ey. edu/ research/ netadata/. The prototypes are at
http://ww. si ns. berkel ey. edu/ research/ net adat a/ oasis. htm . A short, readable
Introduction tn Dib Magazine 1s at
http://ww.dlib.org/dlib/january99/buckl and/ A buckl and. htm . W seek to
denonstrate how that Federally-funded research can be useful in libraries.

Managenent Pl an.

Responsibility for the negotiation of grants is in the hands of the canpus
Sponsored Projects Ofice. Budgetary and admi nistrative procedures will be carried out
in the School of Information
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Managenent & Systems. M chael Buckl and, as Principal Investigator, will be responsible
for the conduct of the project. Al of the above nust follow detailed University and
Federal regul ations.

Prof. Buckl and has had extensive experience in academ c admi nistration, library
adm nistration, and in the nmanagenent of research and devel opnent projects.

The project has design and tinetable is quite sinple and straightforward:
Task 1: Technical specifications for the Phase | Gateway: Finalize software, hardware,
standards and sel ecti on of databases, 10/99 - 11/99.

Task 2: Progranming, technical devel opnent, and testing of Gateway 1. 12/99 - 6/00.
Task 3: Evaluations of Gateway 1, 7/00 - 9/00.

Task 4: Technical specifications for the Phase 11 Gateway: 10/00.

Task 5: Progranming, technical devel opnent, and testing of Gateway H 11/00 - 5/01.
Task 6: Evaluations of Gateway H, 6/01 - 8/01.

Task 7: Conpl etion: Conplete docunmentati on and ensure continuing software availability,
9/ 01.

The project teamw ||l neet weekly, issue quarterly progress reports, maintain an
informative project website. Dissenination through witings and presentations is an
ongoi ng activity throughout.

Budget .

The staffing budget is the best estimate of the three P.1.s, based on their
experience with several years of simlar prior research. Details are in the budget and
budget narrative. The devel opnent of prototypes suitable for public access on the WW
requi res nore and nore robust software devel opment and testing than prototypes for only

i n-house use. |If additional time commtnent by the P.1. and Co-P.l.s proves to be
needed, it will be contributed as additional matching.
The budgeted matching slightly exceeds 33% of the total. It understates the actual

mat ch since all equi pnent needs (considerably nore that the one workstation listed) wll
be contri buted.

Per sonnel .

The resunes of the M chael Buckland, Fredric Gey, and Ray Larson are attached.
Each has substantial appropriate experience and expertise in the specific kind of work
proposed. They have usefully conpl enentary backgrounds and are used to working together
as a team

Prof essor Buckl and has been actively involved in library research and
denonstration projects since 1967 and has perfornmed al nost all aspects of library
service fromstack page to nulti-canpus |library coordination. He was responsible for
devel opi ng the award-w nning Library Research Unit at the University of Lancaster
(U K), for supervising the Library Systens Unit and the Library Management Research
Unit when Assistant Director for Technical Services at Purdue University, and for
devel opment of the MELVYL system when Assistant Vice President for library Plans and
Policies in the University of California systemw de adm nistration. H s nearly 900
publications include Redesigning Library Services (ALA, 1992), a best seller re-
published in three foreign | anguages. Professor Buckland is a Life Menber of the
Arerican Library Association and | medi ate Past-President of the Anerican Society for
Informati on Science. The present proposal is a direct continuation of his long-term
OASI S research program ("Ctlet's Adaptive Search Information Service"), started in 1990
wi th support fromthe HEA-11 program and concerned with nmaki ng online searching in
libraries easier and nore powerful. Sumary at:
http://ww. si ms. ber kel ey. edu/ resear ch/ oasi s/
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Dr. Fredric Cey, Assistant Director of UC Data Archive & Technical Assistance at
the University of California, Berkeley (http:/lucdata.berkeley.edu). He has
substanti al experience in designing i nproved access to numeric databases,
i ncluding, in collaboration with the canmpus libraries, a digital library of 135
gi gabytes of U.S. federal statistics (primarily 1990 Census Data), which is now
in use at the U S. Census Bureau's web site, as well as detailed subject access
from990 census files for Hi spanic and Asian popul ations which is available to
the ww from the UCBerkel ey Sunsite http://sunsite.berkel ey. edu/ GovDat a/i nfo
(See Merrill, Parker, Cey, and Stuber, 1995). Dr. Gey's research includes text
retrieval: He is principal investigator for National Science Foundation G ant
| RI -9630765 (1996-1999) Probabilistic Retrieval of Full Text Docunent
Col I ections using Logistic Regression.

Prof. Ray Larson worked on the devel opment of the University of California
NI ELVYL system and has taught information retrieval and library autonation at
Ber kel ey since 1985. The CHESH RE system being devel oped by Prof. Ray Larson,
is a "next-generation" online catalog and full-text information retrieval system
using multiple advanced IR techniques to overcone twin problens of topica
searching in online catal ogs, search failure and i nformati on overload. It
i ncorporates a client/server architecture with inplenentations of current
information retrieval standards including Z39.50 and SGM.. It is currently
bei ng deployed in the science libraries of the Berkel ey canpus, at the Federa
Bureau of Investigation, and at Col chester and Liverpool in England its use and
acceptance by local library patrons and renmpte network users are being
eval uated. CHESHI RE is evidence of Professor Larson's expertise in crafting
advanced library access. See http://cheshire.lib. berkel ey. edu/

Doctoral students who specializing in precisely this kind of work and who
have co-authored rel evant technical papers would be hired for this project.

Eval uati on.
Three formal, quantitative eval uations are proposed:

1. The nobst sophisticated technique available for evaluating search systens is
that devel oped by the National Institute of Standards and Technol ogy (NI ST) for
the successive Text Retrieval Conferences (TREC). Queries created by N ST will
be used to search a typical text database (articles fromthe Los Angel es Ti nes)
with and wi thout use of an Entry Vocabul ary Mbdule. The judgenments al ready made
by NI ST staff on the rel evance of individual docunments to each query provide a
impartial basis for evaluating the effectiveness of the Gateway and Entry
Vocabul ary Module in inproving retrieval performance.

2. For an objective evaluation when N ST queries and rel evance judgenents are not
available, titles of articles and of books that are descriptive of their topic
will be used as queries to test the ability of the Entry Vocabul ary Mddules to
predi ct which subject heading or classification was assigned. This technique
was pi oneered by Professor Larson. (See Larson 1992).

3. In addition, a nore subjective, user-oriented evaluation will be used. Under
controlled conditions, users' queries will be submtted two ways: directly and
through the Gateway with its Entry Vocabul ary Mdul es. The users will be asked
to conpare the two results (w thout knowi ng which is which) and to determ ne

whi ch one they prefer. Their preferences will detern ne whether
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and how far the Gateway inproves retrieval performance. (Sometines called the
Sar acevi c- Kant ortechni que. See Saracevic & Kantor, 1988)

Di ssem nati on
Di ssemi nation will be through multiple channels:
- an informative project website;
- denonstration gateways freely web-accessi bl e;
- technical reports;
- papers presented at conferences and published in conference proceedi ngs; and
- articles in |eading professional and technical journals.

The dissemination will be crafted to reach audi ences of I|ibrarians, of
nurmeric data specialists, and of systenms devel opers. Each of the three P.l.s
al ready has a well -established record of perforating all of these dissenination
activities.

Contri butions and Matchi ng Funds.

Faculty menmbers have linmted resources to contribute other than their own
time. Professors Buckland and Larson are contributing 10% of their time during
the academ c year and Dr. Gey 5% year-round. This contribution will be
i ncreased should the project need it. The School is contributing a powerfu
wor kstation as a designated contribution (as well as all other hardware). Ex
Libris Ltd is the vendor of the innovative ALEPH |ibrary systenms software used
by nmore than 450 library systens in 38 countries. Ex Libris Ltd will assign a
twenty-five working days a year of the tinme of senior research and devel opnent
staff as a contribution in kind. W have assessed this contribution
conservatively at $10,000 in annual salary and fringe benefits-plus indirect
costs.

These contributions total about 35% of total project cost.

The project will benefit from ongoing related research funded from ot her
sources and frominstitutional support fromour existing infrastructure of
hardware, software, and access to databases, but these contributions are
difficult to estimate in dollar terms and so are not in the budget.

Sust ai nability.

Dr. Gey is participating in this project because he intends to inplenent
the result at UCData, the |eading repository of numeric databases in California.
Prof. Larson conmits to incorporating the research into the CHESH RE system
whi ch has been adopted in libraries in the USA and the U K. Ex Libris Ltd is
participating because it expects the project to add to the functionality of
library automation systems. Prof. Buckland's prior work has been incorporated
into the University of California' s MELVYL system

Techni cal Know edge.

Knowl edge of best practices: The resunmes attached indicate that the M chae

Buckl and, Fredric CGey, and Ray Larson each have sone twenty years of experience
in closely related research and devel opnent. All three have al so had
responsibility for the introduction and operation of innovative information
services. All three have been awarded highly conpetitive research funding. Gey
and Larson has been participants in NI ST TREC conference, the internationa
forumfor testing innovative advanced text retrieval techniques.

Most innovative or appropriate technol ogies: The project proposes to deploy the
| atest rel evant
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research, funded by the Defense Advanced Research Projects Agency, and the

| atest open standards.... testing: The evaluation involves three different
formal evaluations: That of the TREC conference; and objective test using tides
as queries; and the "Saracevi c-Kantor" approach to user eval uation.

Commitnent to sharing: The prior research, devel opment by the three P.1.s have
adopted or adapted as follows: Buckland's OASIS techniques in support of
adaptive searching have been incorporated in the enhancement of the University
of California MELVYL system Larson's CHESH RE system has been made avail abl e
wi t hout charge at Berkeley, at the FBI, and, in the UK, at Liverpool and the
Col chester; Cey's innovations have been inplenented at Berkel ey and the Census
Bureau. All three have an extensive record of sharing their know edge through
publication, conference presentations, website content.

I nformati on Access

This is a research and denobnstration project in an acadenic departnent of
a Land Grant University. The applicants are fully conmtted to comrunicating
the increased availability of electronic access to specific audiences and to the
general public to the extent that they are in a position to do so. Dr. Gey, as
Assistant Director of University of California Data Archive & Technica
Assi stance (UCData), is responsible for an operational information service and
he is fully comritted to inplementing the results of this project on a permnent
basis. Prof. Larson is comritted to incorporating the results into the CHESH RE
system and advanced experinental systemin operational use. The applicants see
adoption of their work by others in operational systens as the justification for
their efforts.

One More Exanple - and Concl usi on.

I f access to socio-econonic datasets and text databases were nore
convenient to use, they would be used nore. For exanple, the decline in the
| oggi ng industry and | oss of enploynment in northern California is a wi dely known
and widely discussed. But if one |ooked in the federal County Busi ness Patterns
(avail able at http://fisher.lib.virginia.edu/cpb/home.htm) one finds a
startling seven-fold increase in wages in the forestry sector in Hunbol dt
County, California, from 1991 to 1994:

County - Hunbol dt County Year Annual Wages (in thousand $)
-SIC 08 Forestry 1991 1,272

1992 2,019

1993 6, 742

1994 7,154

1995 7,012

What' s happeni ng? A newspaper database using keywords "Humbol dt" and "Loggi ng"
retrieves:

Curtius, Mary. The parting of the ‘Redwood curtain’; after the decline of
| oggi ng and fishing, the North Coast is reinventing itself as a place for
tourists, entrepreneurs — and prisoners. (Del Norte, Humboldt,...). Los Angeles
Ti mes, 116(Dec 28, 1996): A1, c.1.

Anderson, Harry. The nonied set storms Redwood country. (econonics of
| oggi ng and real estate speculation in Hunmboldt County, California) Los Angel es
Ti mes, 109(Aug. 28, 1990): D1, col. 2.
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It is the integration of these pieces fromdisparate resources into a
uni fi ed whol e, which we seek to achieve with project.

The dreamis to support seam ess searching across an increasing range on
resources. This proposal advances two of the three IM.S priorities for Research
and Denonstration projects: It involves research and denpnstration to enhance
library services through effective and efficient use of new and appropriate
technol ogies; and it will enhance the ability of library users to nmake nore
effective use of information resources. This proposal contributes towards that
dream by using the very |atest research on netadata mapping to make searching
easier and, specifically, to denonstrate support for seaml ess searching across
both nuneric and textual resources.

Ref er ences

M K. Buckland, B.A Norgard, & C. Plaunt. Design of an adaptive library
catal og. I n Networks, Tel econmunications, and the Networked |Infornmation
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71. Silver Spring, MD: Anerican Society for Information Science, 1992.

M K. Buckl and. Redesigning Library Services: A Manifesto. Chicago: ALA,
1992. Http://sunsite.berkel ey.edu/Literature/Library/Redesigning/htm.htm .

M K. Buckland. Fromcatalog to selecting aid. ALCTS Newsletter 5, no. 2
(1994): Insert A-D. (Fromcatalog to gateway: Briefings fromthe CFFC, 2).

M K. Buckland, M H. Butler, B.A Norgard & C. Plaunt. OASIS: A front-end
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enhanced online search capability. 1In National Online Meeting, 14th, 1993.
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O fice of Managenent and Budget. Standard Industrial Classification Manual
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T. Saracevic and P. Kantor. A study of information seeking and retrieving.
Journal of the American Society for Information Science. v. 39 (3) May 1988:
161-216.
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Conpl eti on.
Schedul e of Conpl etion

SEAMLESS SEARCHI NG OF NUMERI C AND TEXTUAL RESOURCES
The project has design and tinetable is quite sinple and straightforward:

Activity 1: Technical specifications for the Phase | Gateway: Finalize software,
hardwar e, standards and sel ection of databases, 10/99 - 11/99.

Activity 2: Programm ng, technical devel opnent, and testing of Gateway 1. 12/99
- 6/00.

Activity 3: Evaluations of Gateway 1, 7/00 - 9/00.

Activity 4: Technical specifications for the Phase H Gateway: 10/00.
Activity 5. Programm ng, technical devel opnent, and testing of Gateway H 11/00
- 5101.

Activity 6: Evaluations of Gateway 11, 6/01 - 8/01.
Activity 7: Conpletion: Conplete docunentation and ensure continuing software
availability, 9/01.

The project teamw |l meet weekly, issue quarterly progress reports,
mai ntain an informative project website. Dissem nation through witings and
presentations is an on going activity throughout.

See attached Gantt chart.
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TOTAL TRAVEL COSTS

H o i
1999 IMLS Nstional Leadership Grants Application Form
Project Budget Form Front
SECTION 1: DETAILED BUDGET
- YEAR 1
Name of Applicant __ Michael K. Buckland |
SALARIES AND WAGES (PERMANENT STAFF)
NAMETITLE No. Method of Gomputation IMLS Malch Toal
TOTAL SALARIES AND WAGES $15,791 $22,850 $38,641
SALARIES AND WAGES (TEMPORARY STAFF HIRED FOR PROEJCT)
NAMETITLE No. Methed of Computation - " IMLS Matsch Total
Graduate Student Researchers 2) see Budget Attachment A 35,160 35,160
. : TOTAL SALARIES AND WAGES $35.160 130z $95,960
FRINGE BENEFITS
Rate . Salary Base IMLS Match Total
TOTAL FRINGE BENEFITS $90,160 $3,885 $34,045
CONSULTANT FEES
Rate of Compensation  No. of Days.or :
Name/Type of Consultant (Daily or Hourly) Hrs) on Project IMLS Maich Total
TOTAL CONSULTANT FEES
TRAVEL
Number of Subsislence Transportation o
From/To Persons Days Costs ‘ Costs IMLS Match Total -
West/East Coast Conl. (4) (50) 4,425 5,000 9,425 ] 8,425
Research Meeting 2) (10) 250 - 074 1,224 1,224
: $10,648 $0 $10,648
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Application Form 7899 IMLS Nalional Leadership Grants
Project Budget Form Back
SECTION 1 CONTINUED
YEAR1 -

MATERIALS, SUPPLIES, AND EQUIPMENT

i

ltem Basis/Method of Cost Computation IMLS ‘Match Total
Copying, printing, computer supplies. 1,000 0 1,000
- Dell Pentium Il Workstation [/} 10,771 10,771
. TOTAL COST OF M_ATERIAL, SUPPLIES, & EQUIPMENT $1,000 S107 M 811,771
SERVICES
item Basis/Method of Cost Computation IMLS Maich Total
TOTAL SERVICES
" OTHER
Item Basis/Method of Cost Computation IMLS Match Total
Effort contributed by Ex Libris (] 10,000 10,000
TOTAL COST OF OTHER $0 $10,000 $10,000

TOTAL DIRECT PROJECT COSTS $92.760 $47,506_ __ $140,266

e

INDIRECT COSTS
Select either item A or B and complete C.

. N . 3 [~ LSO %
Applicant is using
A. an indirect cost rate which doesnot esceed 20% of direct cosis
or
_B. an indirect cost rate negotiated with a Federal agency (copy attached)

Department of Health & Human Services . 3/25/87
Name of Federal Agency Effective Date of Agreement
C. Rate bass(s) Amount(s) Amount
50.4% _of $65174 $32,048

TOTAL INDIRECT COSTS $32,848
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1999 IMLS Naticnal Leadership Grants ' aOPPligation Form

Project Budget Form Front
SECTION 1: DETAILED BUDGET

YEAR 2
Name of Applicant __Michael K. Buckiand
- SALARIES AND WAGES (PERMANENT STAFF) ,
NAME/TITLE ) _ No, Method of Computation IMLS Maich ‘ Total

TOTAL SALARIES AND WAGES $16,107 $23,601 $39,708

SALARIES AND WAGES (TEMPORARY STAFF HIRED FOR PROEJCT)

NAME/TITLE No, Method of Computation © IMLS  Mach Total
Graduate Student Researchers- 2 see Budget Attachment A 85,863 35,868
‘ TOTAL SALARIES AND WAGES $35,863 . S0 $35,863
O e
FRINGE BENEFITS
Rate Salary Base IMLS Maich Total
' T 7 TOTALFRINGEEBENEFTS T 30213 $4012 534224
- CONSULTANT FEES
Rate of Compensation  No. of Days or
. Name/Type of Consultant (Daily or Hourly) Hrs)on Project ©  IMLS Match Total
TOTAL CONSULTANT FEES
TRAVEL, -
Number of " Subsistence Transportation 7
From/To Persons Days Costs Costs IMLS Mgt.r . Total
West/East Coast Conf. ( 4 ) (20} 1,770 2,000 3.770 3,770
Ressarch Meeting (2) (2) 50 180 230 230

TOTAL TRAVEL COSTS $4,000 $0 $4,000
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Application Form 1999 IMLS National Leadership Grants
Project Budget Form Back
SECTION 1 CONTINUED
YEAR 2

MATERIALS, SUPPLIES, AND EQUIPMENT

ftem Basis/Method of Cost Computation IMLS Match Total
Copying, printing, computer supplies. . 1,000 0 1,000
TOTAL COST OF MATERIAL, SUPPLIES, & EQUIPMENT $1,000 S0 $1,000
SERVICES @ e
em . Basis/Method of Cost Computation ML Match Toral
TOTAL SERVICES
- OTHER
tem Basis/Method of Cost Computation IMLS Match Totwal
Effort condributed by Ex Libris 0 10,000 10,000
TOTAL COST OF OTHER $0 $10.000 $10,000
TOTAL DIRECT PROJECT COSTS $87,182 $37,613 -§124,795
INDIRECT COSTS
Select sither item A or B and complete C.
Applicant is using
A. an indirect cost rate which doesnot esceed 20% of direct costs o o
or :
B. an indirect cost rate negotiated with & Feders) agency (copy attached)
Department of Health & Human Services _ 3/25/97
Name of Federal Agency : ) Effective Date of Agreement
C. Rate base(s) Amount(s) Amount
50.4% of $ 59,596.00 $30,036

JTOTAL INDIRECT COSTS

=

$30,038

A
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1999 IMLS National Leodership Gramts Apphcation Form m

Project Budget I'orm
"SECTION 2: SUMMARY BUDGET

Name of Applicant Michael K. Buckland . ) o

IMPORTANT! Riap |Ns‘mucnc_)Ns'dN PAGE 5.2 BEFORE PROCEEDING.

DIRECT COSTS

IMIS MATCH

ToraL

Saars ANDWAGES - 102,919 46,451

FRINGE BENEFITS 60,372 7,897

CONSULTANT FEES - -

TravEL 14,649 _

SERVICES —_— R

OTHER —_— 20,000 @ r
TOTAL DIRECT COSTS s 179,940 s 85,119 s
INDIRECT CO5TS s 62,88, s 37,471 s

YOTAL PROJECT COSTS S 365,415

AMOUNT OF CASH—MATCH s 122,590

AMOUNT OF IN-KIND CONTRIBUTIONS s
TOTAL AMOUNT OF COST SHARING {CASH AND IN-KIND CONTRIBUTIONS) $§ 122,590
AMOUNT REQUESTED FROM IMLS 3 242,825

PERCENTAGE OF TOTAL PROJECT COSYTS REQUESTED FROM IMLS
(MAY NOT EXCEED 50%IF REQUEST IS ABOVE $250,000) : 66.52 %

Have you received or requested funds for any of these project activirigefiomyapother
Federal agency? (plase ardle one) .= Yes - u{ No

If yes, name of agency ] Date
AmOun; requested  § '

e

TOTAL P.B7
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BUDGET NARRATI VE

The project is for two years. The budget is the sane for both years except as
not ed bel ow.

Sal ari es and Wages of Permanent Staff.

Sal ari es and Wages of Tenporary Staff. The Graduate Student Researchers are
regul ar graduate students (ordinarily Ph.D. students) enployed on an ad hoc
basis for research projects. Because they are students, their enploynent is
subject to strict University guidelines. They nay not be enpl oyed nore than 50%
during the acadenmic year. W have assessed the workload as two "full-tine"
Graduat e Student Researchers, i.e. 50% during the acadenic year and 100% duri ng
t he sunmmers.

A 2% increase in salary rates is projected.

Fri nge benefits have to foll ow University regulations: 17% for permanent

enpl oyees. Graduate Student Researchers, being considered primarily students,
receive mninmal conventional fringe benefits (1.3% during the acadenic year; 3%
during the sumer), but they may be eligible for student fee remi ssion and, if
fromout-of-state, Non-resident tuition fee renission

Consul tants. None.

Travel . Effective dissem nation requires attendance and presentation at
conferences and nmultiple conferences if both |ibrarians, systems devel opers and
digital library specialists are all to be reached effectively. We plan to nake
presentations concerning this project at the American Library Associati on Annua
Meeti ng, the American Society for Information Science, the ACMDigital Libraries
Conference and one other major library neeting, such as the Association for
Col | ege and Research Libraries, the Library and Information Technol ogy

Associ ation, the Public Libraries Association, the Special Libraries
Association, or simlar. Mst conferences suitable for dissem nation of this
work are held on the East Coast or M dwest, which increases airfare and trave
time and adds one hotel night for people living on the West Coast. The trave
budget is based two long trips per annum (M dwest or East coast conferences) and
two short trips (West coast) each year. Cost assunptions, based on recent
experience, for each of the two long trips are: airfare $1, 000, conference

regi strati on $260; hotel $425; and $200 per them = $1,885. For the two short
trips:airfare $90 and $25 per diem = $115. This travel will be suppl enented
from other sources if avail able.



Equi pment. A powerful Dell workstation ($10,771) is contributed as Match in the
first year. All other equipment will be contributed as additional unbudgeted
Mat ch.

Suppl i es. Photocopyi ng, printing, computer supplies (disks, toner, etc.),
postage, m scellaneous office supplies: $ 1,000 per year

O her. Ex Libris Ltd, based in Chicago, Tele Aviv, Hanburg, Luxenburg, and Hayes
(U K. ) produces the ALEPH integrated library systemused by nore than 450
library systens in 38countries world-wi de. ALEPH provides nulti-lingual, nmulti-
script and bi-directional |anguage capabilities. Ex Libris is interested enough
in the work in this proposal that they have assigned twenty-five working days
per year of senior research and devel opment staff to work us on the work
proposed here. The expectation is that this will increase the speed at which

t he techni ques that we developing will be incorporated into production software
for library systens. W treat this as an in-kind matching contribution. W
conservatively assess the value of this contribution as being $10, 000(sal ary and
fringe benefits)in U S terns, plus indirect costs. For nore information see
the Ex Libris (USA), Inc., web-site: http://ww.exlibris-usa.com

In-Direct Costs. The Indirect Cost Rate is the rate negoti ated between the
University of California, Berkeley, with the Federal governnment for Federa
grants and contracts.



